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The enzyme RuBPCase' is of central importance in all photosynthetic organisms. It has been implicated as the rate-limiting step of photosynthesis under saturating light conditions in C3 plants (19) . A knowledge ofthe population variance for RuBPCase kinetic parameters would provide a source of data for future breeding desigs. Considerable effort has been taken to identify plants showing improved kinetics of CO2 fixation (1, 4, 5, 8, 10, 11, (13) (14) (15) (16) 20) . In the present work, we have screened 46 cultivars of barley to determine the population mean and identify varieties atypical in the reaction klinetics of RuBPCase.
MATERIALS AND METHODS
Seeds and mature plant flag leafmaterial from barley (Hordeum vulgare L.) were provided by Darrell M. Wesenberg of the United States Department ofAgriculture at Aberdeen, ID. Seedlings were assayed for RuBPCase activity after germination and growth in moistened vermiculite under constant light (44,000 lux), temperature (270C), and photoperiod (16 h/18 h day-night) in a plant growth chamber. The first fully expanded leaf of7-d-old seedlings and the flag leaf of mature plants at the milk stage of kernel development were harvested. Mature plants were field grown. Enzyme was prepared at room temperature to prevent cold inactivation (9) . Leaves were homogenized in a mortar with acidwashed sand and 2 or 3 ml/g fresh weight of grinding buffer (100 mm Tris, pH 8.4 at 230C, 20 extracts were centrifuged at 32,000g for 5 min and the supernatant was diluted 1:1 with grinding buffer containing 40 mM NaHCO3. To ensure complete activation, the enzyme was allowed to incubate 15 min before assaying (12 (Table III) .
Thsinteraction for K. is Riustrated in Figure 2 (12) . A check for endogenous regulators was made by plotting a series of enzyme dilutions against activity and determinin the linearity of the plot. Results in Figure  1 show that the effect of endogenous modulators could not be detected at the dilution used in our assays. The enzyme was also incubated in hihM2+ and CO2 to promote mxalrates. Furthermore, the enzyme was prepared, activated, and used immediately without placing the extract on ice. This would prevent problems associated with cold inactivation of the enzyme.
With these precautions, we were able to identify varieties that varied signfiantl from the population mean in their kinetic parameters (see "Results"). Most (Table III) . This implies that some varieties show a sinfcn change in their Km during development (Fig. 2) . This could be due to differential Plant Physiol. Vol. 71, 1983 
